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ABSTRACT 

Analytical techniques developed by the university of 
Texas at Austin to deal with problems of forecasting future 
enrollments, instructional workloads, and funding levels are 
considered. In order to prolect university enrollments, Texas public 
high" school graduates were projected. In-aigration rates Mere 
separated from survival rates, progress! pn/contlnuation rates were 
established for each age group in each grade 5 , aa$ a range of 
enrollment projections for entering freshmen was developed. A method 
was also developed to estimate transier enrollments. QnCe the 
attrition and retention- rates for each group of entering students 
were determined, the rates were applied against the projected 
enrollments of first-time freshmen and transfers in order to estimate 
total undergraduate enrollment for five years. Although comparable 
methods fcr prolecting graduate enrollment have not been developed, a 
number .of variables have been considered in making this projection. 
Techniques for forecasting future instructional workload and funding 
are also examined. (SH) ^ 
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A Comprehensive Technique for Forecasting University Enrollment, 
Instructio nal^ Workloads and. Funding. Levels 

. — : — ~ fc ' .' 

Abstract • * " * 



It is clear that the. unsettled 'highe 1 ? education environment of the 
8(rs will call for increased reliance on planning and management techniques 
in colleges and universities across the country* Changes in demographics, 
environment,* student interest, student mix, notions of faculty tenure, and 
other factors m*ke it ©ore difficult for all institutions to do the analyses 
required to develop fhe planning paramaters required to use these techniques" 
effectively, fct major research universities whete the institutional objec- 
tives are multi-faceted, where enrollments tend to be larger, and where the 
outlook is ^&jte and nation-wide rather than regional, planning and manage- 
ment are evtfn more <?rfmple$. The purpose of this, paps* is to describe how 
one major research university has developed a series of analytical techniques, 
to deal with some of the \>rc^blems of forecasting future enrollments^ instruc- 
tional workloads, and funding levels. < l ~ 

* • * 

The nationwide prospects for higher education enrollment during the 

■ 

f xomiQg decade are we Undocumented.* Extensive coverage in the national 
press has pointed to steep declines in higher education enrollments in the 
next, decade (Magarell, 1980). Predictions that the traditional pool of IS- 
21 year olds will decline by 25 percent nat ion-wide . by 1994 and that- overall 
* enrollment in higher education will decline by similar percentages are 1 

commonplace (Reinhardt, 1979} • , - % v { 
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However, some publications have pointed out that enrollment prospects 

i 

in sdme state? differ substantially Jfrom the national outlook, (Henderson* 
1977, and Western Interstate Commission for Higher Education, 1980). In 
Texas, we are experiencing continued demographic and economic growth (Norris, 
1977 and WICrfE, 1980). Thua;> on the one hand the conventional wisdom, and * 
perhaps the assumptions made by those^o allocate budgets, as influenced < 
by perceptions of national' enrollment declines, while on the other hand 
University administrators in £orae states must plan for enrollment increases. 



s 



\ 



# It therefore has be£ome essential for each inst itut ion /to* ac^urfetely estimate 

f - ' ^ / 

enrollments, whether up or Mown, £n order to-plan.wittjff a. increasingly 



scarce Jresourcey^ 



Future Enrol iments 



, Of Icourse, Enrollment forecasting is pot new. An Entire series o& 
studied has est imated^the costs .of various enrollment levels and the * 
resources required to meet these enrollments (Gamso, 1977); developed 



extensive data bases to project state-wide enrollments (Render, 1977); and 
used national mortality tables and other variables 1 ike^ migration and attrition 
rates to make detailed enrollment projections (Kraetsch, 1979). Forecasting ' 
techniques have been analyzed extensively (Wing, 1974) along with%heir* 
resu.lts (Richardson, 1977) and their limitations (Kraetsch, 1979).. At 
the University of Texas at Austin, however, we were most concerned with 
developing flexible techniques with which we- could forecast institutional 
enrollments accurately, with minimal cost in terms" of data base development, 
using straight-forward procedures to insure a h igh» degree 4 of under stanj|ire| 
and acceptance by University administrators, in ord^r to provide management 
information appropriate for an institution of our size and complexity* 

The University of Texas at Austin is -one of the country's major institutions 
vlth a mission which emphasizes research and graduate education in addition* 

to undergraduate teaching. Undergraduate enrolment has growti steadily 

• • 

for the past decade to 35,000 and is made up of students who are largely 

Texas residents (9\)X), fujl-time (88Z), and Caucasian (85Z). In developing 

/ [ 
the analytical techniques to forecast the University's future enrollment 

levels, a fundamental, distinction «as made at the outset. Methodologies 



designed to forecast .fche^^aber of students entering the •University (i.e. 
new ^freshmen*, undergraduate transfers , and graduate students) were developed 

separately frost methodologies designed to measure Student progress through 

- - , » * 

* $ 
the University (i.e. student attrition, retention, graduation, cross-carapus 

••' fr / ^ 

enrollment shifts). Once this distinction was made we set about to forecast 
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entering freshmen and undergraduate transfer students. /~ 

: '• V ' 

First-Tim^ Freshmen * . • 

- Since our first-time freshmen are largely Texas public high school 
graduates, the first step in projecting enrollments „was to project Texas 
publiq high school graduates. In developing these forecasts a cohort 
survival technique was used based on enrollment data from Texas public 
schools* However, we quickly t found that grade-to-grade progression rates' 
derived fro# gross enrollment figures mixed the effects of at least three 
important factors: 1) the survival (i.e* mortality) rate of students 
from one year to the next, 2) actual student progression to the next 
grade le^vel^ and 3) in~migration of students ■ from outside the .state's 
public school system.^ Survival rate information was available for Texas 
from the Census Bureau. However, because ^>f a lack of adequate information 
^on the other two variables we were forced to devise. our own methods of 
determining the effects of immigration and the stability ot ^actual 
progression rates. 

The first step in the process was to separate in-migration rates from 
survival rates (Fishbeck, 1980). To do^his jfe multiplied survival rates - 
for each age group by the number of students of that age enrolled in a 
particular year. This represented the number of children in each ^age group 

, 6 ( 
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who should have survived to the next year. Next;, we subtracted this figure 
from the* actual enrollment of tKat*age group in the next year. 

For example, in 1979 there were 237,844 nine-year-old students in the 
public schools. Of those, 99.963X, or 237,755 should have returned as tea- 
year-olds in 1972. However, in 1972 there were actually 242,225 ten-year- 
olds, 4,469; more than*expected. These additional students represented an 
in-migration rate of 1.92 (4,469 * 237,844 - .019). In like fashions 
annual migration rate was determined for each student age group. 

The next step was to establish progression/continuatiort rates for 
each age group ia each grade, given survival rates and migration rates. To 
do this, survival rates .were applied to eatrti age group in eacih grade in a 
particular year. This gave us the number of students who should have 
survived to the next year. Then we adjusted the actual second year enroll- 
ment in each gracie by the migration rate of each- age group. Finally we 
divided this adjusted f igufre by the ^survived" figure to give us the percen- 
tage of students who progressed to the next higher grade in the second 
year.- * ' 

Returning to ^ur example, we knew from published data that there were 
169,593 aine-year-olda in fourth grade in 1971. Of chese, 99.9632 (169,530) 
should have become 10-year-olds in 1972. In 1972 there were actually 
166 , 160^ ten-year-olds in fifth grade. By applying ou^ in-migratioa rate 
(1.92) we determined that' there^ were 3,221 (i.e. 169,530 x .019) in-oxgrants 

• « 

in this group of*166,160. Therefore 162,939 (i.e. 166,160 - 3,220 of the 

6 . • * 

original students roust* have progressed from ninth %o tenth grade. Thus, 
96.11f (162,939 v 169,530) of the surviving nine-year-olds from the fourth 
grade in 1971 advanced to the fifth gjrade in 1972. 



This method was applied to students ages 6-14 and grades 1-9. (In 
Texas, once students reach age 15 or grade 10 , they may drop out). In . 
doing so, we found that; in-migrat ion is increasing annually at all levela f 
We also determined that actual progression rates are unstable because of 

' * ' « .. 

the ^aains treaming of special education students in 1975* 

- * In view of the .recent acceleration of in-migration to the public 
t 

school system; we decided to use recent progression rates for projecting 
high school, enrollments and graduates. We did this ia several ways: by 
using the most recent progression rates available (i.'e# 1977-78), the 

* ' 'C 

average of progression rates twer the last five years (excluding 1975 , 
because of the unique situation mentioned previously), using gross progres- 
sion rates only, or using migration and progression rates separately* 
These multiple approaches yielded ranges of projections which were always 
within 32. Because of this narrow error range, the different forecasts 
were averaged to present the estimates shown in Table 1. These numbers are 
very similar to those which were subsequently published by the Western 
Interstate Commission on Higher Education (1980). ' Both sets of figures 
confirm strongly the notion that the demographic situation in Texas is very 
different from that of the nation as a whole. This is. clearly represented 
in Figure 1. 

The next *tep in our* methodology involved translating these high 
school graduate projections into estimates of tlje number of first-time 
freshmen for tfre coming years / .Based*on other analyses we know that in the 
last five years between' 2 .622 and 3.062 of * the Texas public high school, 
graduates have enrolled' at UT-Austin. Therefore, a range of enrollment 
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PROJECTIONS OF TEXAS PUBLIC HIGH SCHOOL GRADUATES 1980-1989 
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YEAR 



PROJECTIONS 
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1980 
1981 
198£ 
1983 
1984 
1985 
1986 
1987 
l 1988 
1989 



173,470 
171,750 
175,150 
165,510 
159,100 
157,980 
159,978 
166,660 
174,730 
181,770 
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projections for entering freshmen v^is developed. Given that Texas high school 
'graduates consistently comprise 90S of our entering freshmen class (the 
other 102 being out-of-state and foreign students) $ these figures were then: 
adjusted to give "the forecasts for first-time freshmen ihown in Table 2. 
Based on these figures , ve expect relatively large entering freshmen classes 
for three more years, followed by classes more, modest in size. However r, by 
the end of the 80* s we may have even "large* entering classes than we expect 

in the near term.. '\ : 

r 

XruSbiaxng Undergraduate Transfer Students 

• ». * 

Wc have found that students /transferring to the University do not 
exhibit as stable enrollment patterns*as do firstrtime freshmen. For 
example,, the percentage of those enrolling who are residents fluctuates 
significantly, as does theif percentage of the 18-24 year old population. 
Moreover, once accepted, transfers do not enroll as consistently as freshmen. 
Thus projecting transfer enrol Indents based on these indicators is a tenuous 

4 • 

.* 

proposition. However, we have. found that new freshmen consistently comprise 
58t of the undergraduate students who enter the University each fall. 
Thus, although we have not been able to predict transfer enrollments uCing 
the methods applied to first-time freshmen, ve c^n predict them as a consis- 
tent percentage of eacjt entering group of undergraduates. Consequently, we 
project first-time freshman enrollments usin^ the methods described earlier 

v and then estimate transfer enrollments by dividing the freshman projections 

# ■ 

by .58 td estimate the total number of entering undergraduate students. 
The difference between the number of freshmen and this total represents the 
number of transfer students. t 



Table 2 



TOTAL FIRST-TIME FRESHMAN ENROLLMENTS 
PROJECTIONS FOR 1980-1989 

■ t 

YEAR . LOW HIGH 



1980 ' 5018 . 5956 

1981 4966 5899 

1982 ^ 5032 6052* 
1981 y \ 4774 . 5697 

1984 \ 4594 5470 

1985 \ 4563 ' - 5431 

1986 , v. 4618 ' 5502 

1987 \ 481,4 ' 5728 
' 1988 ' • j 5049 6004 

1989 ' 5236 6266 
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Student Flow 



Once students arrive on campus they are affected by a different set 
of .factors than when they were applicants • For example they may change 
^majors, run into academic difficulty, drop out for financial reasons, or, 
speed u-p their progress for personal reasons* But their rates of progress 
. significantly impact a university's enrollment level* Therefore as the 
second section of our methods to estimate UT-Austin's future enrollment, we 

developed a technique designed to track any defined group of students for 

«» 

any defined period of time. Student attrition, retention, major selection 
and progress are readily monitored* Cross-carapus enrollment shifts can 
also be assessed* ^Through this technique the impact of any entering student 
group can be predicted for the length of their stay at the University. 

The. higher education literature contains many descriptions and eval- 
uations of different student flow methodologies (Evans, 1975). In devel- 
oping our technique we employed a combination Markov method, to measure 
student transitions from pne "state" to another over time, and Cohort ratio 
method, to calculate transitional probabilities for individual cohorts of 
students based both on their current and past status. The basic output is 
'called a "Student Transformation Matrix." This matrix summarizes the results 
of tracking individual students on the basis of their classification (i. e. 
freshman, sophomore, etc.) and major) during a preceeding semester and 
their subsequent status 4a some later semester. This transformation 
matrix enables us to determine the rate at which a student who begins at 
one status achieves a different status at some later time. Figure 2 provides 
an example of ^he tracking capabilities of this method. Of the students 
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Figure 2 
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who entered the University as first-time freshmen in Spring 1976, 69 had 
dropped out, ttA had been dismissed for academic reasons,, and another 14 had 
progressed to various classifications within'our School of Business 
Administration by Fall 1979. * * 

■ Because of different progression rates and the lack of cross-college 

major changes among gra'duate students, we determined that we should use 

I 

different ap^prciches to analyze undergraduates as opposed to graduate 
students*. Currently our focus has been concentrated on undergraduate 
students and their progression rates. 

Our primary data source for this technique is known as the 12th Class 
Day Reporting System. This information system (maintained by the Office of 
Institutional Studies) is designed to provide a "snap-shot" of the University 
especially in terms of enrollment and the instructional function, as of an V 
official census date each semester. It is a basic analytical information . 
system which generates various reports required by external agencies and, 
more importantly, provides the information to determine from an informa- 
tional perspective where the University has been, is presently, and will be 
in the future. Once problems such as matrix size," changes in student 7 

identification numbers, improper classification data for special non-degree 

( ■ • '' 

students, etc*, had been solved our student flow technique began to produce 

results. We now have the capability to summarize rates of progress, reten- 

tion, attrition, and graduation for any student population we choose to 

select. 

In our initial studies we focused on first-time freshmen and transfer 
students -who entered the University in Fall 1975. Table 3 shows percentages 
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UNDERGRADUATE TRANSFERS 
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of students in each of four categories after each Of the four years for 
« 

which the analysis fa possible at the present time* The sua of the drop- 
out rate and the dismissal rate.csn he considered the attrition rate. , 

"J* Af f ;er one year the attrition rate for firs t-tirae freshmen was 17 • 52 - 
Only 3.12 had been dismissed, but 14. 42 had propped out. Over 822 continued 
for a second year. After two years, over 291 of the original entering 
class had departed. Most had dropped x>ut. After three years, the size of 

\ ^ . . 

the entering class had been reduced by one-third. Some 632 were still 

V \ 

enrolled while a small sub-group (32) had graduated. At the end of four 
years, roughly the same percentage of the group had departed (382) as had 
graduated (372). About 252 of the original students were still in school. 



Of th0se, 852 are seniors who ^aVe expected to graduate soon. We have some 
preliminar^^vidence that indicates that jus€ over 502 of an entering 



freshmanyclass graduates after five years. If this remains true, about 
half of th^remaining students will graduate by the end of this term. As 
we would expect, most of the students who leave the University either drop 
out or are dismissed by the end of their second year. /Our continuation, 
attrition, retention and graduation rates are*~*49*iar V° those recently 
published by the American Council on EducfetKon (Jackl^y, 1979). 

The progression rates for undergraduat]^ tVaas^gj^students who entered 
the University in Fall 1975 are slightly different from those of the first 
time freshmen. As shown in Table 3, a larget percentage of transfer students 
drop out or are dismissed after the first, second, and third years than 
first-time freshmen* After that, the attrition rates are similar. As onjj 
wouldKexpect , however, a higher percentage of transfer students graduate 
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After two, three, and four years than do freshmen. Of course, trans fee 
student* enter the University with credit toward graduation, so we would 
expect the* to graduate* sooner, ' . » - - 

We have found that these attrition and retention rates for under- 

1 . ) 

graduate students entering the University in FajLl 1975 are ^uite reliable. 
Wc have analyzed the progress of students who entered the University in the 
Falls of 1976, 1977, and 1978 and have found that their progression rates 
are very consistent with those in Table 3. 

In using the student flow technique as an enrollment projection tool, 

S ' 9 - 

J** 

it was necessary to account for new freshmen and transfer students who 
enter the University in the spring and summer terms in addition to those * 
who enter in the fall* The number of students who encer in the "off terras" 
is not as large air the number that enter in the fall, but they must be 
considered in any estimates of future enrol lmentj. Wk based our forecasts 
of these individuals on historical patterns wtTrch have been quite stable. 
Then in order to account for the rate? at which these people progress 
through t**e University, we analyzed the progress of new freshmen and transfer 
students entering the University in the Spring and Summer terras ,of 1976, 
1977, and 1978. 

v 

Once the attrition and retention raties for each group of entering 
students were determined, then these rates were applied against the projected 
enrollments of first-time freshmen and transfers in order to estimate total 
undergraduate enrollment for the next five years. In order to verify these 
procedures and to determine error rates, we back-tested the method to 1972 • . 
In this way we were able to explain the variations caused by sty^ents who 
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jj^stop out" and then are readmitted to the University. Because this group 
does not reenter the University in any consistent pattern we chose to 
account for them by slightly adjusting our progression rates* ^Once again 
the adjustments required were only minor. 

The resulting forecasts are shown in Table 4. The projections are 
disaggregated by class and by mode of admission to reflect the diversity of 
the impact of transfer students and to facilitate the assesment of demand 
for courses at different instructional levels* 

The specific figures themselves are less important than the overall 
pattern they represent. The forecasts of fotal undergraduate enrollment 
essentially follow the- trends projected for entering freshmen and transfers 
in Table 1. That is, they peak in 1982 and then begin to decline. However, 
the decline is smaller than for entering students only since the effects 
of continuing students ^end to smooth the overall enrollment curve* 
Projections of Graduate Enrollment . 

Up to this pointy most* of our work has centered' on estimates of under- ( 

graduate enrollments We have not as yet been able to develop comparab/e 

methods for projecting graduate enrollment. Nevertheless we are able to 

make preliminary estimates based on historical trends, the relationship 

between graduate and" undergraduate enrollment, recruiting practices, the 

/ 

job market for graduate degree holders n and 'the general economy* As a 
result we currently expect our graduate enrollment which stands at just 
under 8,009, to grow in the next few years, but only very slightly*. Law 
School enrollments, which are treated separately at Texas, are expected to 
remain fairly constant at about 1500 students consistent with School policy. 
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Table 4 



PROJECTED UNDERGRADUATE ENROLLMENT 
t By Mode of Admission and Classification 
'• Fall Semesters 
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YEAR 



1980 



.1981 



1982 



1933 



1984 



MODE -OF 
ADMISSION 



FRESHMEN 



SOPHOMORES 



JUNIORS 



SENIORS 



FTIC 



FTIC 

Transfer 

Continuing 

Total 

FTIC 

Transfer 

Continuing 

Total 



r 5.956 



5,697 
936 
2,525 
9,158 

5,470 
899 
2,429 

"Of* 



Transfer 

Continuing 

Total 


979 
2,421 
9,356 


1,786 
6,420 
• 8,206 


FTIC 

Transfer 

Continuing 

Total 


5,899 
970, 
2,491 
9,366 


lV*9 
,6,614 
8,383 \ 


FTIC 

Transfer 

Continuing 

Total 


6,052 
995 
2 F 476 
9,523 


1,814 
6,638 J 
8,452 



1,708 
6,736 
8,444 



' 1,640 
6,530 
T?Tf5 



1,315 
Sa.835 
87150 



1,303 
7,222 
8,525 



1,337 
7,377 
8,714 



1*258 
7,434 
8,692 



1,208 
7,392 
8,600 



242 
10,738 
10,980 



239 
11,386 
11,625- 



245 
11,858 
12,103 



231 
12,069 
12,300 



222 
12,035 
12,25? 



TOTAL 




5,M>6 • 
4,322 
26,414 
36,692 

5.899 & 
4,281 * 

27,713 

37,893 

6,052 

4,391 
23,349 
38,792 

5,697 

4,133 
28,764 
38,594 



5,470 
3,969 
38,386 
3T^2T 



FTIC " First-time in college freshmen 
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Because graduate plus law enrollments comprise about oae-f ifth of our total 
enrollment , we expect the previously discussed change* in undergraduate 
enrollnient will be the primary factor in determining the shape of the 
University 1 * future enrollment curve* * 

Future Instructional Workload 

These enrollment forecasts are extremely useful in estimating the 
University's future instructional workload, in order to convert enrollment 
forecasts in to SCH forecasts we utilised our Report of Instructional "Pattern* 
which produces the( details of what are^jaore generally known as an Induced 
Work Load Matrix and an Induced Course Load Matrix, K 

In developing our Report of Instructional Patterns, it was necessary 
to determine if our existing information systems contained the data required 
for such a technique, and* if so, was our data accurate enough to utilize „ 
for such analytical purposes. Again we determined that our 12th Class Day 
Reporting System contained the necessary data on students, their majors , 
and their course work. ^ 

In addition, two other problems had to be resolved, both caused by the 
University's size. First, how could we effectively handle a. matrix of 
approximately 130 majors in over 90 departments? Second, how could we 
generate detailed reports that were not so large as to be cumbersome and 
potentially useless. The first pcoblem was solved primarily by sorting the • 
input records in the same order in % which the output was' to be written. In 
Vddition, the decision was made to focus primarily on cbllege and depart- 
meat summaries initially and go into greater ( detail only when absolutely 
necessary. The second problem was solved by utilizing a data retrieval 
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package, EASYTRIEVE, to sort and select specific student credit hour and 
enrollment data required for the report, thus eliminating unnecessary data 
Iron consideration. Utilizing EASYTRIEVE capabilities, it is easy to 
pfcoduceji report for any desired combination of majors or departments. 
Each final report. ia determined only by the SCH and Enrollment records read 
into the program. In this way it becomes unnecessary to maintain any 
Induced Course Load files. These da** are produced as .needed from the 
appropriate SCH and Enrollment data. 

The output from this technique is conceptualised in Figure 3. The 
Semester Credit Hour Matrix (the Induced Work toad Matrix) Identifies the 

number of semester credit hours taught. by a. college* or department both to 
— •* 

it* own bui j ora and to majors from other colleges or departments* The 
Enrollment Matrix is not an output of the system'.' It simply provides the 
enrollment diatribution used to divide into the Semester Credit Hour Matrix 
to produce the Average Credit Hour Matrix (the Induced Course Load Matrix). 
This final matrix shows the average student credit hour loads taken by 
majors in a particular college pr department an^ the average loads taken in 
that college or department by students from tlswhere in the University. 

We have used this technique in many ways. We have identified in a 
definitive way £he impact of service teaching on the student credit hour 
production of departments and cdljeges. By analyzing the information for 
several years we have Seen able to explain? student credit hour trends in 
colleges and departments in terms of whether the greatest impact results 
from changes in the number of majors, changes in their course-taking 
patterns, changes in the amount of service instruction, or changes in the 
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GURE 3 



TOE REPORT CN INSTRUCTIONAL PATTERNS 



SEMESTER CREDIT 
HOUR MATRIX 
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course-*taking pattern* of nonmajors. Another use., and the most important 
out .in terms this paper , if in assessing' the impact of future enrollment 
treads on colleges and departments throughout the University.*^^ 

One particular product in our Report of Instructional Patterns is an 
acr^y of ^ the average number of credit hours taken by undergraduate and 
gra4uate students from a particular college in eaQhj of the colleges on 
campus. It is a routine matter then to generate the instructional workload 

imposed' t»y a group of students expected to enroll in some future terras We 

* - * 

have run the Report of Instructional Patterns for (four years. The data 
have revealed consistent course-taking and average load trends so that we 

* 

feel we can determine accurate rates to use in forecasting future instruc- 
tienal loads. 

When we first proposed this paper last fall we expected that we would 
by now have completed all the necessary work to finish our comprehensive 
analysis of future enrollment, workload , and funding patterns. Unfor- 
tunately we have run into some technical delays, but more importantly we 
have been diverted by requests for a number of policy analyses based 06 our 
enrollment work. Therefore I must now resort to telling what we plan to 
do, not what we ve already done. 

1 

By analyzing trends in student major preference as expressed during 
the admissions process, we have estimated how our, new freshmen and transfer 
students will distribute themselves across our various schools and colleges. 
Likewise, by analysing historical enrollment patterns and trends in how 
continuing students change their majors, we have estimated how these students 
will distribute themselves across our schools and colleges. Using these 



mechanics with, the enrollment projections shown preV^usly in Table 4, ve 
have made preliminary estimates of ^undergraduate enrollments in each of our 
schools and colleges* Once we have developed graduate enrollment projec- 
tions in which we have more confidence it will be a relatively easy matter 
to estimate the number of SCH which will be taken across* campus" by all 
future students*. 

^ Fund in^g 

Texas was one of the first states to make extensive use of funding 

v 7 

formulas to develop appropriations for its public institutions of higher 
education (Gross , 1979)* Over the la^t 20 years numerous approaches have * 
been tried to expand and develop the formula system. As a result, the 
Texa^s formula system is considerably more complicated than those used in 
most other states * Formulas are now used in the following eleven areas of 
institutional cost; 



General Administration and Student Services (i* e. top-level 
> administration) * 

* 

General Institutional Expense (i.e. general expanses , not related 
to a specific unit, e.g. commencement, official functions, etc.) 

Faculty Salaries* 

(Academic) Departmental Operating Expense (e.g. support staff 
t salaries, supplies) 

Instructional Administration fci#e. school and college administration 
-dean's offices) v 



Lit^ra 



rary 



Organized Research (i.e. , research administration, seed money to ; 
attract outside sponsored research) c ^ 

Plant Support Services (i.e. physical plapt administration, 
planning) 

4 o 
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c 



Building Maintenance (i.e. general building up-keep and repair) 

§ 

Custodial Services 
Grounds Maintenance 
These formula^ currently account for about of the total appropriation 
to public senior institutions. Formulas are not used in the areas of 
purchased utilities, major repair and renovation, and special items. 

Texas ^op&rates on a biennial funding cycle. The process of evaluating 
and modifying existing formulas for a particular biennium begins in the 

* 

first year of the previous biennium. Working with staff members of the 
Coordinating Board, Texas College and University System, (the agency which 

. ' . X 

coordinates public higher education in the state), .committees of institu- 
tional rjepfesentat ives and lay people evaluate all existing formulas and 
recommend revisions. The Coordinating Board then acts on these recommen- 
dations and designates formulas for use by the Legislative Budget Board 

J* 

(the legislative fiscal agency), and the Governor's Budget and Planning 
Office in making appropriations recommendations to the Legislature. These 
two agencies work together to incorporate these formulas into a^propr- 
ations request instructions which the institutions use to present their 
requests. v This process and subsequent hearings with the two agencies are 
completed in the latter half of the first year of the biennium and the 
first half of the second year prior to the beginning of the Legislative 
Session. Of course, the Legislature has the right to change the formula 
designations as they wish, but they use the formula structure throughout 
their deliberations to generate the ultimate higher education apropriation. 

Because the formula system is enrollment-driven in many areas, a 
substantial portion of the University's future appropriations can be 
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estimated by using the enrollment and student credit hour forecasts discussed 
in the two previous sections of this paper. 

Fpr example, the formulas for the 1932-83 bienniuin have recently been 
designated by the Coordinating Board. They- call generally for a 20. 1Z 
increase in most formula categories for 1981-82 and an additional 12. 62 
increase for 1982-83. Of course one can argue whether the Legislature will 
actually fund these increases. Nevertheless, ve can obtain a preliminary 
indication of the implied appropriation levels given the University's 
future enrollment patterns and those formula assumptions. These estimates 
could then be modified as we learn of other proposals later in the legis- 
lative process. In addition since we know the general history of higher 
education funding during the last several Legislative Sessions, it is also 
possible to estimate, in a general way, the sort of increase which will be 
recommended for the 1984-85 biennium. 

As I, mentioned previously we have not yet had the opportunity to make 
these funding estimates. But they can easily be calculated for the formula 
areas of General Administration and Student Services which relies mainly on 
fall headcount enrollment information; and General Institutional Expense, 
Faculty Salaries, Departmental Operating Expense, Instructional 
Administration, and Library which are all based on student credit hour 
information. Organized Research is calculated from the Faculty Salary 
formula amount plus a percentage of an institution's outside sponsored 
research expenditures. By using a rough projection of this figure, this 
appropriation can be estimated also. These seven categories account for 

over 71% of our current year appropriation. 

i 
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The category which generates by far the largest part of our appro- 
priation is Faculty Salaries. It also provides the best example of bow 
student credit hour est imates can be tied to the formula syetem to estimate 
future funding. The Faculty Salary formula rates which were recently 
recommended by the Coordinating Board for Fiscal Year 1982 are shown in 
Figure 4. An institution's request is determined by multiplying student 
credit hours by the formula^ rates contained in that matrix. The list of 
program areas is used state-^ide by the Coordinating Board. Of course no 
institution has programs or generates student credit hours in all program 
areas, nor at all levels of instruction. Since U.T. Ausin is not organized 
specifically like this program list, we must map our student credit hours 
into this matrix. (This is not really a difficult task since in general we 
can move the credit hours for whole schools or departments.) Nevertheless, 
by using our enrollment projections by college (and level, once our graduate 
enrollments estimates are further refined), by converting these projections 
to student credit hour estimates using induced course load information from 
our Report of Instructional Patterns, and by adjusting these results to 
account for spring and summer te*rm hours (using the relationships we have 
already identified), we can then apply the results to the Faculty Salary 
rates in Figure 4 and obtain a clear estimate of a major portion of our 
future appropriations. 

Conclusion 1 ^ 

Thus by using analytical techniques whose conceptual frameworks are 
widely accepted and understood, by modifying these techniques to account 
for the unique characteristics, and practices of the University, we are 



. v Figure 4 * 

•Coordinating Board, Texas College and University System 

RECOMMENDED FORMULA * 
FOR 

FACULTY SALARIES 
Public Senior Colleges ahet Universities 
1981-83 Biennium 



Base period semester credit hours (Summer Session 1980, 
Fall Semester 1980 and Sprina Semester 1981) times the 
following rates equals dollarN-equest for Faculty Salaries. 

Fiscal Year 1982 
Rates Per Base Period Semester Credit Hour 



Undergraduate 



Four- Year Upper-Level Special 
Program Institutions Institutions Masters Professional Doctoral 

Liberal Arts $29.99 $52.18 ' $80.60 $ $295.18 

Science 32.07 61.56 142.07 425.05 

Fine Arts 58.01 79.48 129.13 4*7.98 

Teacher Education , 28.02 29.70 66.90 253.04 

Teacher Education- 
Practice Teaching ... ,62.27 62.27 

Agriculture 41.67 1 16:45 * 373.88 

Engineering 52.75 63.30 145.74 425.05 

Home Economics 39.58 92.57 278.85 

Law ' 64.57 

Social Service 44.47 51.14 132.84 295.18 

Library Science 31.50 31.50 93.92 295.18 

Veterinary, Medicine ... 132.35 514.16 

Vocational Training ... 29.53 29.53 

Physical Training 28.42 

Nursing ' 89.86 89.86 ' 142.38 470.56 

Pharmacy 72.04 , 130.99 427.98 

Business Administration 32.01 36.17 88.59 * 405.41 

Optometry / 98.79 425 !o5 

Technology 43.72 56.39 142.07 
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increasingly able to provide the kind of management* information and policy 

* 

support 80 needed as the University meets today's challenges and prepares 
to deal with the higher education environment of the coming decade. As 
stated before we have not completed all ^he work we had hoped to regarding 
this series of analytical techniques. Quite frankly, as of this time I am 
not sure ttjat we will. Given the enrollment prospects for the University 
of Texas at Austin, many policy questions concerning the optimum size of 
the University in general and specific programs in particular are* being 
asked. 9 Academic policies and requirements are being closely analyzed in 
attempts to plan program capacity more effectively. All of our work on 
estimating entering students and analyzing student flow patterns has been 
received enthusiastically across campus; it has answered critical questions 
and spawned others. Likewise, our work on the Report of Instructional 
Patterns has had a similar impact. However, it is not as clear at this 
point whether the information on future funding will be as widely used. 
Nevertheless, the methodological issues are clear. Because of our funding 
structure in the state of Texas, we understand what needs to be done to 
provide these forecasts. The only remaining questions are those of utiliza- 
tion of the results and those of priority. 

V 
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